A new alkaloid, 7-bromo-1-ethyl--carboline (1) has been isolated from the New Zealand marine bryozoan Pterocella vesiculosa (Lamarck, 1816). Structural elucidation was achieved through NMR spectroscopic and mass spectrometric analysis.
Relatively little research has been undertaken into the chemistry of bryozoans [1a,b] , but, nevertheless, they have proven to be an excellent source of novel and/or biologically active compounds [2a] . The majority of bryozoan metabolites isolated to date have been alkaloids [2a] such as the euthyroideones [2b], the amathaspiramides [2c] and the pterocellins [3a,b] . As part of our ongoing search for bioactive and/or novel compounds from New Zealand marine bryozoans, we undertook an investigation of an extract of Pterocella vesiculosa (order Cheilostomatida, suborder Ascophorina, family Catenicellidae). We have previously reported the isolation and structural elucidation of the alkaloids, pterocellins A-F [3a,b] and 5-bromo-8-methoxy-1-methyl--carboline [3c] from collections of this species. We now report the isolation and structural elucidation of a new -carboline alkaloid, 7-bromo-1ethyl--carboline (1) from a different collection of this bryozoan.
Positive ion HRESIMS of 1 contained a pair of peaks at m/z 275.0176 and 277.0156 [M + H + ] consistent with a molecular formula of C 13 H 12 BrN 2 . The 1 H NMR spectrum of 1 in CD 3 OD (Table 1) contained seven resonances. Five signals represent aromatic protons, (a one proton fine doublet at 7.75 ppm and two pairs of mutually coupled doublets at 8.21 ppm and 7.92 ppm and 8.06 and 7.37 ppm, respectively). The spectrum also contained a methylene quartet at 3.15 ppm and a methyl triplet at 1.42 ppm. The 13 C NMR spectrum of 1 (Table 1) contained 13 signals, including seven protonated carbon resonances (two aliphatic and five aromatic) and six quaternary aromatic carbons. Atom connectivities were established by COSY, 1 H-13 C HSQC and 1 H-13 C HMBC NMR experiments. The results of these confirmed the presence of the -carboline skeleton with ethyl and bromo-substituents. The substituents were located through analysis of a series of 1-D NOE experiments and through analysis of the 1 H-13 C HSQC and HMBC results (Table 1) . For example, in the NOE NMR experiments, irradiation of H-5 at 8.06 ppm, yielded enhancement of H-4 at 7.92 ppm and H-6 at 7.37 ppm, while no enhancements were observed on irradiation of H-8, indicating that the bromine was attached at C-7. In the HMBC experiment, the methylene proton resonance at 3.15 ppm was correlated to C-1, C-4b and C-2', indicating that the ethyl group was attached at C-1. The H-8 proton at 7.75 ppm displayed correlations to a quaternary carbon at 124.8 ppm, as did H-5 and H-6. 1.42, t (7.6) 13.6, CH 3 H-1' 1, 1' a HMBC correlations, optimized for 10 Hz, are from proton(s) stated to the indicated carbon. This is the second example of a -carboline alkaloid reported from the genus Pterocella. As stated above, our previous investigations of this species yielded 5-bromo-8-methoxy-1-methyl--carboline [3c]. It is interesting that the position of bromination differs in the current case. We have previously investigated Cribricellina cribraria (also from the Catenicellidae) and isolated a number of carboline alkaloids, but none of these contained bromine [3d].
A number of 7-bromo--carboline alkaloids have been reported previously from tunicates. The eudistomins were isolated from the Caribbean tunicate Eudistoma olivaceum [4a-d] , the New Zealand ascidian Ritterella sigillinoides [5a,b] . This is the first report of a 7brominated -carboline alkaloid from a bryozoan.
Due to a lack of material, 1 was not subjected to any biological activity testing but most of the -carboline alkaloids previously obtained by us from bryozoans exhibited antimicrobial activity [3d], and others such as 8-hydroxy-1-vinyl--carboline [3d] and 5bromo-8-methoxy-1-methyl--carboline [3c] displayed significant activity in the P388 biological assay. A number of the eudistomins exhibited antiviral activity [4a,4d,5a,] and/or antimicrobial activity [4a,5f] . Eudistomins A and J induced Ca 2+ release from sarcoplasmic reticulum [4d], eudistomin Y7 displayed Na + /K + -ATPase activity [5f] and 2-methyleudistomin J displayed very modest cytotoxicity against four human tumor cell lines [5d] . The plakortamines all exhibited activity against the HCT-116 human colon tumor cell line [7c], eudistalbin A was cytotoxic to KB human buccal carcinoma cells [6a] and 10-bromofascaplysin exhibited moderate cytotoxicity against a panel of murine and leukemia cell lines [7a] . Opacalines A and B exhibited moderate antimalarial activity toward a chloroquine-resistant strain of Plasmodium falciparum [6c].
Experimental
General: UV, Varian CARY 100 UV/visible spectrophotometer; NMR, Bruker Avance 9.4 T instrument, operating at 400 MHz for 1 H and 100 MHz for 13 C; HRMS data were obtained in the ES mode on a Bruker Daltonics MicrOTOF™ mass spectrometer.
Collection of P. vesiculosa:
Colonies of bryozoans (1258 g wet weight) were collected by SCUBA at the Alderman Islands off the North Island, New Zealand and stored frozen. A voucher specimen, 01-AI201-02 is held at the Department of Chemistry, University of Waikato. The bryozoan was identified by Dr Dennis Gordon.
Extraction, isolation and characterization:
The bryozoan (1258 g wet weight) was macerated in a blender and exhaustively extracted with dichloromethane (4 L). The combined extracts were filtered and the solvent removed in vacuo. The CH 2 Cl 2 extract (2.31 g) was fractionated by reversed-phase flash column chromatography on C 18 silica using a stepped gradient from H 2 O to MeOH to CH 2 Cl 2 . A fraction from this separation (206.5 mg) was subjected to repeated gel permeation on Sephadex LH-20 in MeOH to yield 7-bromo-1ethyl--carboline (1) as an amorphous pale orange solid (1.8 mg) (1.4 x 10 -6 % yield).
7-Bromo-1-ethyl--carboline
(1) UV/Vis λ max (MeOH) nm (log ε): 224 (5.04), 233 sh (4.87), 271 sh (4.55), 276 (4.67), 317 (4.11), 330, (4.06). 1 H NMR and 13 C NMR (CD 3 OD): 
